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Bushman: Hutton's Uniformitarianism

Hut
suttons
tons uniformitarianism
huttons
jess R bushman

uniformitarianism or cause and effect is a very important and
basic concept in geology the heart of the concept is that there is
order and regularity in the operation or functioning of natural laws
this consistency is what gives significance to cause and effect patterns what we see happening today helps us to identify the results
of natural processes which were active millions of years ago we
observe ripple marks being formed by wave action on beaches today
when we see similar ripple marks in ancient sandstone we use cause
and effect or uniformitarianism to suggest that the ripple marked
sandstones were once part of an ancient beach
the geologist as he studies natural processes at work and sees
how long it takes to produce soil from solid rock or for a glacier to
carve a U shaped valley is convinced that most of the changes which
take place on the earths surface must develop gradually and thus
over a long period of time
violent events such as volcanic eruptions which are convincing
evidence that not all change occurs slowly are still part of uniformitarian change so long as there is a pattern of cause and effect that
reflects the orderly function of natural laws by studying such processes and by assuming that these processes follow constant and consistent laws geologists have even been able to predict certain violent
events including the eruption of mount st helens
although the term uniformitarianism has been abused and misused and severely criticized 2 the form in which it is accepted and
related to the practical application of geology today is essentially the
1
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information from the united states geological survey hazard evaluation report published in
1978 two years before the eruption enabled authorities to respond quickly to the volcanos preliminary
mullneaux potential
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for
geology 10 september 1982 455 60 the major value of this
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geologist pames
james hutton nearly 200
same as that proposed by scottish geologistjames
years ago though hutton 1726 97 did not use the term uniformika
mita
arianism he was the one who developed the concept he referred
mir
mit
mitarianism
as
to cause and
effect relationships as the means by which he gained
understanding and was able to make geological interpretations 3
hutton was opposed by geologists of his day because they supported catastrophic events as the cause for most geologic change
hutton who was convinced of the great age of the earth emphasized
that these changes could be more effectively accounted for by having
slower processes act over longer periods of time to produce the results
the catastrophic point of view gradually lost ground to uniformitarianism
mit arianism as convincing evidence from field studies gave more and
more support to uniformitarianism
let me use a well known example to show how this change in
viewpoint has taken place the catastrophists identified anomalous
deposits of coarse heterogeneous sediments and large erratic boulders
as having been deposited by the biblical flood these deposits were
scattered throughout europe careful field studies of glaciers and the
effects of
ofglaciation by such men as venetz 1829 and agassiz 18404
glaciation
proved that this type of deposit was associated with modern glaciers
A restudy of the flood deposits showed that striations and polished surfaces such as are produced by moving ice were also present
an additional convincing piece of evidence against catastrophism was
that the flood deposits were not universal in their distribution but
were limited to areas known to have been covered by continental glaciers
the catastrophic explanation of the flood deposits was
finally considered to be erroneous and was abandoned the use of
this example is not intended to prove that the biblical flood did not
occur but only to suggest that the use of the flood to account for the
distribution of these peculiar deposits was not supported by factual
evidence the glacial interpretation on the other hand was convincing because it was supported by substantial field evidence
catastrophists support the idea that the earth is just a few thousand years old and they are determined to discredit the evidence of
slow gradual change they insist that rates of erosion for example
were much more rapid or violent in the past than they are today
mast
fast presented in 1785 and published as an essay in 1788 and then later as a two
hutton
button s theories were first
volume work in 1795
1795 entitled theory of the earth with proofs and illustrations edinburgh printed for
messers cadell
cadeli junior and davis london and william creech edinburgh 1795 he also wrote a third
volume part of which was lost the remaining portion was published in 1899 more than a century after
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suttons
tonss death
huttons
hutton
oflgnatz
ignatz venetz 1788 1859 and jean louis agassiz 1807 73 see
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catastrophists ignore the cause and effect relationship which indicates that if you change the rate you also change the result for example if the rate or energy of stream erosion is increased to that which
occurs with a destructive flood it produces thicker and coarser
deposits with numerous erosion channels within the deposits on the
other hand very fine grained evenly laminated sedimentary deposits
indicate that deposition occurred in low energy quiet water the rock
record contains evidence of not just the type of process but also the
rate at which it occurred
sir charles lyell 1797 1875 was an ardent supporter of
Hut tons
ofhuttons
huttons
uniformitarianism and did much to convince the scientific world of its
validity 5 unfortunately lyell perverted the concept by suggesting
that the rates at which natural processes operate have not varied
through time and that only those processes seen operating today can
be used to explain geologic features found in the rock record
ism has caused considerable controversy and misorienta
Lyell
lyellism
tion in the use of the term uniformitarianism modern day catastro
calastro
phists have seized upon this error of lyells as a means to discredit
uniformitarianism most geologists today however do not follow
lyell and consider his error just an aberration of the past uniformitarianism
mit arianism as it is followed today is basically what was first proposed
by hutton

suttons

HUTTONS EMPHASIS ON

it

uniformitarianism

important that we carefully consider what hutton said so
that we can get a clear picture of uniformitarianism hutton as is
evident from the few quotations included in this paper had an amazing sense of what the earth was like and what his limitations were in
defining
dehning and interpreting what had happened
denning
hutton accepted god as the creator and saw a master design in
what he had studied as a geologist
is

we trace the parts of which this terrestrial system is composed and when we view the general connection of those several parts
the whole presents a machine of peculiar construction by which it is
adapted to a certain end we perceive a fabric erected in wisdom to
obtain a purpose worthy of the power that is apparent in the production

when

of it

6

is not only by seeing those general operations of the globe
which depend upon its peculiar construction as a machine but also by

it
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perceiving how far the particulars in the construction of that machine
depend upon the general operations of the globe that we are enabled
to understand the constitution of this earth as a thing formed by design
we shall thus also be led to acknowledge an order not unworthy of
divine wisdom in a subject which in another view has appeared as the
work of chance or as absolute disorder and confusion 7

the term uniformitarianism

was not used by hutton but the
concept follows from what hutton wrote on the orderly function of
natural laws and the evidence of cause and effect patterns
buace
lastly there sic are operations proper to the su
ace of this globe
surface
suace
by which the form of the habitable earth may be affected operations of
which we understand both the causes and the effects and therefore of
which we may form principles for judging of the past as well as of the
future such are the operations of the sun and atmosphere of the wind
and water of the rivers and the tides 8

hutton felt that by studying the processes of nature today we can
see cause and effect patterns which enable us to interpret the past
in examining things present we have data from which to reason
with regard to what has been and from what has actually been we
have data for concluding with regard to that which is to happen hereafter

9

hutton recognized that most change

brought about a step at a
time some steps may be very violent but most are very gradual
altogether the steps required to erode away a mountain or to raise a
mountain from the bottom of the sea give evidence of extremely long
intervals of time
is

from the top of those decaying pyramids to the sea we have a chain
sic the
of facts which clearly demonstrate this proposition that jio
slo
materials of the wasted mountains have traveled through the rivers for
in every step of this progress we may see the effect and thus acknowledge the proper cause we may often even be witness to the action but it is only a small part of the whole progress that we may thus
perceive nevertheless it is equally satisfactory as if we saw the whole
for throughout the whole of this long course we may see some part of
the mountain moving some part of the way what more can we require nothing but time 10

the raising up of a continent of land from the bottom of the sea

is

an idea that is too great to be conceived easily in all the parts of its
operations many of which are perhaps unknown to us and without
71bid
nbid
abid
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being properly understood so great an idea may appear like a thing that
is imaginary in like manner the corelative
co
relative or corresponding operation the destruction of the land is an idea that does not easily enter into the mind of man in its totality although he is daily witness to part of
the operation we never see a river in a flood but we must acknowledge the carrying away of part of our land to be sunk at the bottom of
the sea we never see a storm upon the coast but we are informed of a
hostile attack of the sea upon our country attacks which must in time
bulwa rks of our soil and sap the foundations of our
wear away the bulwarks
analyzing
dwellings thus great things are not understood without the analysing
ana lysing
of many operations and the combination of time with many events
happening in succession

hutton differed sharply with catastrophists in the area of preternaturalism or the practice of appealing to supernatural unique or
of
extraordinary processes to explain past events

not only

agrenot
are no powers to be employed that are
not natural to the
arenot
globe no action to be admitted of except those of which we know the
principle and no extraordinary events to be al ledged in order to explain
a common appearance the powers of nature are not to be employed in
order to destroy the very object of those powers we are not to make
nature act in violation to that order which we actually observe and in
subversion of that end which is to be perceived in the system of created
things in whatever manner therefore we are to employ the great
agents fire and water for producing those things which appear it
ought to be in such a way as is consistent with the propagation of plants
and life of animals upon the surface of the earth chaos and confusion
are not to be introduced into the order of nature because certain things
appear to our partial views as being in some disorder nor are we to proceed in feigning causes when those seem insufficient which occur in our
experience 12

it is in the philosophy of nature that the natural history of this earth
is to be studied and we must not allow ourselves ever to reason without
proper data or to fabricate a system of apparent wisdom in the folly of a
hypothetical delusion

13

hutton indicated that things could have happened in the past
for which we have nothing to compare with today he accepted the
fact that rates could have been different in the past he did not
discredit catastrophic changes but insisted that changes must follow
patterns that are consistent with the laws of nature
so many must have been those alterations upon the surface of
the earth which we inhabit and so short the period of history by
which from the experience of man we have to judge that we must be
ibid
ibid
ibid

1184 85

2547
2564
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persuaded we see but little of those operations which make any sensible
change upon the earth and we should be cautious not to form a history
of nature from our narrow views of things views which comprehend so
little of the effects of time that they may be considered as nothing in
the scale by which we are to calculate what has passed in the works of
nature 14
if we knew all the powers of nature and all the different conditions
in which those powers may have their action varied that is to say if we
were acquainted with every physical cause then every natural effect or
all appearances upon the surface of this earth might be explained in a
theory that were just but seeing that this is far from being the case
and that there may be many causes of which we are as yet ignorant as
well as certain conditions in which the known action of powers may be
varied it must be evident that a theory of the earth is not to be confuted by this argument alone that sic there are among natural
bodies certain appearances which are not explained by the theory we
must admit that not having all the data which natural philosophy requires we cannot pretend to explain everything which appears and
that our theories which necessarily are imperfect are not to be considered as erroneous when not explaining every thing which is in nature
but only when they are found contrary to or inconsistent with the laws
of nature which are known and with which the case in question may be
properly compared 15

it must not be imagined that this undertaking is a thing unreasonable in its nature or that it is a work necessarily beset with any
unsurmountable difficulty for however imperfectly we may fulfill this
end proposed yet so far as it is to natural causes that are to be ascribed
the operations of former time and so far as from the present state of
things or knowledge of natural history we have it in our power to
reason from effect to cause there are in the constitution of the world
which we now examine certain means to read the annals of a former
11
earth 16

it is quite possible that events about which we have no present
knowledge could have happened in the past and might happen in the
future and perhaps we even lack the scientific capability at this time
to interpret them correctly
PARALLELS TO LIDS
LDS THEOLOGY

uniformitarianism is a philosophy which asserts that there is
order and consistency in the functioning of natural laws this same
idea emerges in mormon theology like james hutton the mormon
theologian apostle john A widtsoe rejected preternatural explanations of the universe in favor of a uniformitarian view
aigid
aibid
ibid

2149
151bid
ibid 1298 99
ibid 1169
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every process of nature is orderly chance disorder chaos are ruled out
of the physical universe if every condition involved in a system is
precisely the same the result anywhere everywhere today or at any
other time will be the same the sun does not rise in the east today and
in the west tomorrow
the phenomena of nature are the products
of law the infinitely large or the infinitely small move in obedience to
law 17

elder bruce R mcconkie has commented on the lawful nature of
not only the physical but also the spiritual universe
all things

law
aw nothing is exempt
are governed by daw
in the eternal
perspective there is no such thing as chance in the divine economy the
same unvarying result always flows from the same cause these principles are immutable eternal everlasting they apply to all things both

temporal and spiritual

18

the naturalistic

view of a universe operating by cause and effect
was also espoused by president brigham young who said

the providences of god are all a miracle to the human family until they
understand them there are no miracles only to those who are ignorant
A miracle is supposed to be a result without a cause but there is no such
thing there is a cause for every result we see and if we see a result
without understanding the cause we call it a miracle 19

the

constancy in the functioning of

gods

laws is indicated in
is a law irrevocably

doctrine and covenants 13020 21
there
decreed in heaven before the foundations of the world upon which
all blessings are predicated and when we obtain any blessing from
god it is by obedience to that law upon which it is predicated

conclusion
unifor
because of its great geological significance the concept of
uniform
ofunifor
mitarianism
mit
arianism has been widely used and like many other important concepts it has been subjected to improper definition and
application
this paper has attempted to clarify the meaning of uniformitarianism and to refocus our attention on the original presentation by
james hutton very little needs to be changed in the meaning and
emphasis given by him
17john
john

Widt soe evidences andreconciliations
A widtsoe
vols
and
Reconciliations

122
1

3 ed

G homer durham salt lake city

bookcraft 1960 p 19
bruce R mcconkie mormon doctrine salt lake city bookcraft 1966 p 433
journalofdiscourses
discourse by brigham young 9 april 1871
utter day saints
1871 journal
ofdiscourses
of Discourses 26 vols london latter
14 79 see also discourse by brigham young 11july
11 july 1869journal
book depot 1854 86 reprint ed 1967 1479
1869 journal
ls69jouma
13 140 41
15140
of discourses 13140
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uniformitarianism as used in geology is part of a much broader
use of cause and effect relationships indicated in mormon theology
it is evident that there is a unity in the design of the creator a unity
which is all inclusive the constancy in the operation of both temporal and spiritual laws gives us a view of the universe that reflects
this unity one in which we can reasonably expect that effects follow
causes and that there are important consequences for our actions
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